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Manjirnath Chatterjee

RELATED APPLICATIONS

[0001] This application claims the benefit of priority under 35 U.S.C. 119(e) to
U.S. Application Serial No. 13/172,120, filed June 29, 2011, titled GRAPHIC
NOTIFICATION FEEDBACK FOR INDICATING INDUCTIVE COUPLING AMONGST
DEVICES, and also claims the benefit of priority under 35 U.S.C. 119(e) to Provisional
Application Serial No. 61/440,859 filed February 8, 2011, titled GRAPHIC
NOTIFICATION FEEDBACK FOR INDICATING INDUCTIVE COUPLING AMONGST

DEVICES, each of which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The disclosed embodiments relate to graphic notifications for computing
devices, and more specifically, to graphic notification feedback for indicating inductive

coupling of one device to another.
BACKGROUND

[0003] Inductive coupling is increasingly in use on computing devices. Currently,
devices such as the PALM PRE (manufactured by the HEWLETT-PACKARD CO.)
utilize inductive coupling to dock with docking stations. In addition to signaling power,

devices have the capability of signaling data over an inductive channel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 illustrates a computing device that is configured to provide feedback
notifications that confirm events relating to coupling or pairing amongst devices,

according to one or more embodiments.

[0005] FIG. 2 illustrates a method for providing a feedback notification that
confirms the occurrence of an event relating to data sharing or pairing amongst

devices, according to one or more embodiments.

[0006] FIG. 3A and FIG. 3B illustrate an example of a confirmation feedback

notification, generated in accordance with one or more embodiments.

[0007] FIG. 4 illustrates a usage example for an embodiment, in which two

devices are inductively coupled.

[0008] FIG. 5is a hardware diagram of a device for use with any of the

embodiments described herein.
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DETAILED DESCRIPTION

[0009] Embodiments described herein provide for a computing device that is
configured to generate a notification in response to confirming (or not confirming) in

event related to two devices coupling or pairing with one another.

[0010] In particular, some embodiments provide for a feedback notification that

confirms in event related to two devices inductively coupling to one another.

[0011] According to one or more embodiments, a computing device is operated to
detect a signal generated from an inductive signal interface. The detected signal may
be generated by the device’s inductive signal interface being in operational proximity
to an inductive signal interface of another device. A notification feedback is generated
that confirms an event related to the first and second computing device inductively

signaling one another.

[0012] As used herein, the term “inductive” or “inductively” refers to use of
electromagnetism to transfer an electrical signal. An inductive signal transfer uses
electromagnetic flux variations or electromagnetic resonance to induce signal
transfer. Electromagnetic resonance or evanescent coupling can enable inductive
coupling even when the devices that are being coupled are physically separated from

one another.

[0013] Some embodiments described herein may be implemented using
programmatic elements, often referred to as modules or components, although other
names may be used. Such programmatic elements may include a program, a
subroutine, a portion of a program, or a software component or a hardware
component capable of performing one or more stated tasks or functions. As used
herein, a module or component, can exist on a hardware component independently of
other modules/components or a module/component can be a shared element or
process of other modules/components, programs or machines. A module or
component may reside on one machine, such as on a client or on a server, or a
module/component may be distributed amongst multiple machines, such as on
multiple clients or server machines. Any system described may be implemented in
whole or in part on a server, or as part of a network service. Alternatively, a system
such as described herein may be implemented on a local computer or terminal, in

whole or in part. In either case, implementation of system provided for in this
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application may require use of memory, processors and network resources (including

data ports, and signal lines (optical, electrical etc.), unless stated otherwise.

[0014] Some embodiments described herein may generally require the use of
computers, including processing and memory resources. For example, systems
described herein may be implemented on a server or network service. Such servers
may connect and be used by users over networks such as the Internet, or by a
combination of networks, such as cellular networks and the Internet. Alternatively,
one or more embodiments described herein may be implemented locally, in whole or
in part, on computing machines such as desktops, cellular phones, personal digital
assistances or laptop computers. Thus, memory, processing and network resources
may all be used in connection with the establishment, use or performance of any
embodiment described herein (including with the performance of any method or with

the implementation of any system).

[0015] Furthermore, some embodiments described herein may be implemented
through the use of instructions that are executable by one or more processors. These
instructions may be carried on a computer-readable medium. Machines shown in
figures below provide examples of processing resources and computer-readable
mediums on which instructions for implementing embodiments of the invention can
be carried and/or executed. In particular, the numerous machines shown with
embodiments of the invention include processor(s) and various forms of memory for
holding data and instructions. Examples of computer-readable mediums include
permanent memory storage devices, such as hard drives on personal computers or
servers. Other examples of computer storage mediums include portable storage units,
such as CD or DVD units, flash memory (such as carried on many cell phones and
personal digital assistants (PDAs), and magnetic memory. Computers, terminals,
network enabled devices (e.g. mobile devices such as cell phones) are all examples of
machines and devices that utilize processors, memory, and instructions stored on

computer-readable mediums.

[0016] FIG. 1 illustrates a computing device that is configured to provide feedback
notifications that confirm events relating to coupling or pairing amongst devices,
according to one or more embodiments. The device 100 may correspond to a
computing device, such as a multifunctional cellular telephony/messaging device (e.g.

smart phone), or a portable computing device such as a notebook or tablet.

4
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Embodiments described herein may be implemented on various computing device

types and form factors.

[0017] With reference to FIG. 1, device 100 includes a pairing system 110, an
inductive signal interface 120, a communication application 130, and a library of user
applications 140 (e.g. e-mail, phone application, games etc.). The inductive signal
interface may utilize one or more coils 122 in order to inductively transmit and/or
receive power and/or data. The communication application 130 may interface and/or
control and wireless communication port 132. The pairing system 110 may include
logic and functionality for enabling device 100 to communicate with other devices. In
particular, the pairing system 110 may include logic and functionality that enables
device 100 to communicate with other devices in a manner that is automatic, or
substantially automatically programmatically implemented. For example, the pairing
system 110 may operate to inductively linked computing device 100 with another
device that has a compatible inductive signal interface, automatically upon the two

devices being brought into operational proximity to one another (for respective coils).

[0018] As still another variation, the pairing system 110 may operate to pair the
device 100 to one or more other devices using a corresponding local wireless
communication medium, such as provided by Bluetooth or Wi-Fi (e.g. Wi-Fi direct).
Still further, the pairing system 110 may be configured to enable more advanced
sharing functionality, such as sharing application data in response to application
events, synchronization, sharing an automated use of data objects, and various other
forms of data exchange. In one embodiment, the pairing system 110 uses data
exchange over the inductive signal interface 120, in order to securely and
automatically establish a communication link with another device using the wireless
communication port (as provided by the communication application 130 and the port
132).

[0019] According to embodiments, device 100 includes a feedback notification
functionality that provides a notification to the user as to the occurrence of one or
more advance relating to the device being paired with another device. In one
embodiment, the feedback notification functionality is provided by one or more
monitoring processes 112 that monitor for parameters and other information about a
specific event relating to the device 100 being paired or otherwise couple to another

device.
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[0020] In one embodiment, monitoring process 112 monitors the inductive signal
interface 120 for information and parameters relating to the device being inductively
couple to another device. The monitoring process 112 may detect occurrences such
as the following: (i) inductive signal being received (power or data), (ii) inductive
data being transferred in, (iii) data transfer through inductive medium being
completed, (iv) inductive coupling encountering a disruption or problem, and/or (v)
inductive coupling being performed less than optimally. In one embodiment, the
monitoring process detects when inductive data is received through the inductive
signal interface 120. The monitoring process may also detect when the coil 122 of the
device 100 is properly aligned with the quarrel of the other device in order to transfer
power and/or data amongst the two devices. Numerous variations to examples

provided may be included with embodiments provided described.

[0021] As an addition or alternative, the monitoring process 112 may detect an
event relating to or stemming from the device 100 being inductively couple to another
device. For example, as described in U.S. Patent Application No. 12/916,388, inductive
coupling may be used to exchange credential information between the device 100 and
another paired device, which in turn is used to establish a secure communication link
with other devices over an RF medium. Thus, the inductive pairing may be followed
by one or more events that result in communication between the device 100 and
another pair device over an RF communication medium. As an alternative or
variation, monitoring process 112 may detect occurrence of subsequent events
following inductive coupling. For example, the monitoring process 112 may detect
completion of the pairing process (e.g. exchange of credential information over an
inductive link, followed by establishment of an RF link), as well as use of an RF link.
For example, the device 100 can send or receive data over an RF link established

through inductive transfer of data.

[0022] The monitoring process may similarly monitor use of application data, such
as provided by her to applications 140 resident on the device 100. For example, as a
result of the pairing process described (e.g. where an RF link is established through
inductive exchange of information), the application 140 may transmit or receive a
data object (e.g. URL). The transmission or reception of such a data object may be

detected as an event by process 112.

[0023] METHODOLOGY
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[0024] FIG. 2 illustrates a method for providing a feedback notification that
confirms the occurrence of an event relating to data sharing or pairing amongst
devices, according to one or more embodiments. A method of FIG. 2 may be
implemented using components such as described by an embodiment of FIG. 1.
Accordingly, reference may be made to elements of FIG. 1 for purpose of illustrating

suitable components for performing a step or sub step being described.

[0025] An embodiment, a device shares information or otherwise pairs with
another device (210). Data sharing may be performed amongst devices as a one-time
or ad-hoc basis. Alternatively, data pairing operations may be corresponding to the
device 100 establishing, or participating, in a persistent or long-term relationship with
another device (e.g. one that lasts for multiple communication sessions). For
example, as described with some embodiments, devices may generate link keys to
communicate with one another over a local wireless communication medium, and the
generation of the link keys may be based on credential information that is exchanged
inductively. In such implementations, devices may use link keys to connect and

reconnect repeatedly to a specific device.

[0026] In one embodiment, the data sharing or paring follows an inductive
transfer of data (212), such as the exchange of credential information. In another
embodiment, data sharing or paring establishment of an RF connection with another
device, or exchange of data with another device over an RF communication medium
(214).

[0027] As part of data sharing or paring, the device 100 may implement processes
for monitoring events related to the data sharing or pairing (22). In some
embodiments, the event(s) that is monitored is inductive (222). For example, in one
embodiment, the event that is monitored corresponds to that device receiving data
indicating a proper inductive link with another device. Conditions for determining that
the inductive link is proper may correspond to the coil 122 of the inductive signal

interface 120 being aligned or placed over or next to the coil of another device.

[0028] As an addition or alternative, the monitored event corresponds to a data
transfer event that follows determination the two devices are linked or otherwise
paired (224). For example, the monitored event may correspond to the device 100

successfully transferring (or receiving) application data or objects to another device
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following a sequence where the two devices are inductively coupled, then paired

across a local wireless communication medium.

[0029] Other events may alternatively be detected that relate to the data sharing
or pairing event. For example, the event may correspond to a type of communication

exchanged between the two devices (e.g. secure versus unsecure) or a type of data.

[0030] Embodiments provide that feedback notification is provided following the
detected event (230). The feedback notifications may be provided visually (232),
such as by graphics or illumination (See e.g. FIG. 3A, FIG. 3B and FIG. 4).
Alternatively, the feedback notifications may be provided audibly (234), or still
further, through motion such as vibration. The feedback notifications may confirm the
occurrence of an event that is expected as a result of the device sharing or pairing
with another device.

[0031] For example, if device 100 inductively couples to another device to
inductively exchange information, the successful positioning of the coils of the
respective inductive signal interfaces may result in a confirmation feedback
notification being presented to the user. Still further, the confirmation feedback
notification may be timed to coincide with the actual transfer, or even completion of
information through the inductive communication medium. As another variation, the
confirmation feedback notification may be timed to coincide with the establishment of
a local wireless communication link with a paired device, which may follow the use of
the inductive link. Numerous other variations are possible. For example, the
confirmation feedback notification may be generated to signify the establishment of a
new pairing with another device, for use in ongoing or persistent communications

across multiple communication sessions.
[0032] USAGE EXAMPLES

[0033] FIG. 3A and FIG. 3B illustrate an example of a confirmation feedback
notification, generated in accordance with one or more embodiments. In an
embodiment, the confirmation feedback notification is visual and dynamic. More
specifically, the confirmation feedback notification emulates a wave or ripple, in that it
propagates across a display screen. For example, FIG. 3A illustrates the wave 310
being initiated on a display screen 320 at a start time. FIG. 3B illustrates the same

wave 310 propagating across a display screen 320 and a different time. Among other

8
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benefits such a feedback notification can be timed to last for more than the duration
of the event that is monitored for completion. Thus, for example, if the computing
device 100 is configured to generate the confirmation feedback notification in
response to an inductive pairing being initiated, the presence of the wave 310
propagating ensures that they inductive pairing will be complete before the
notification is terminated. Thus, the user can receive confirmation that the inductive
pairing was initiated (e.g. devices are properly place against one other), as well as
confirmation that the inductive pairing was complete, using a visual feature that is

dynamic and inherent to the perception of time passage.

[0034] FIG. 4 illustrates a usage example for an embodiment, in which two
devices are inductively coupled. In the example provided, a mobile device 410 is
inductively coupled to a tablet device 420. Each device may include an inductive
signal interface positioned to receive the inductive signal interface of another device.
The mobile device 410 may position is inductive signal interface on a rear fagade. The
tablet 420 may position its inductive signal interface on a promoter region of his front
fagade. To effectuate an inductive coupling, the user must bring the two devices in
close proximity to or in contact with another, so that the coils of each of the

respective inductive signal interfaces are aligned to make contact.

[0035] Embodiments recognize that while inductive coupling provides an easy and
secure transmission medium, its connector-less nature can be offsetting to some
users. A user cannot rely on physical structures such as connectors in order to
decipher that a connection is made. Additionally, inductive coupling can sometimes
require the alignment of coils in order for the inductive coupling to take place. The
coil position, as mentioned, can sometimes be occluded to the user, resulting in the

user misaligned the coils.

[0036] With such consideration in mind, embodiment provides a confirmation
notification feature that is indicative of the coils for the two devices being properly
aligned. Absent such confirmation notification, for example, the user may second-
guess his positioning of the mobile device 410 against the tablet 420. Furthermore,
the user may have little awareness the data is being transferred, absent some

sensory feedback.

[0037] In FIG. 4, the confirmation notification feature is provided as a halo 430,
which can be dynamic. As an alternative or variation, the confirmation notification

may be provided as a wave or a ripple.
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[0038] In the example provided, only one device need show the confirmation
feedback notification 430. This device may be selected to be the one receiving the
data, or the device that is of a particular class or type (e.g. tablet). In variations, both

devices may display the confirmation notification.
[0039] HARDWARE DIAGRAM

[0040] FIG. 5is a hardware diagram of a device for use with any of the
embodiments described herein. A device 500 may correspond to any of the devices
illustrated with preceding embodiments. The device 500 may include memory
resources 510, one or more processors 520, a display assembly 530, and various
user-interface features 540, 542. Additionally, according to some embodiments such
as described above, the device 500 may include an inductive signal interface 522 and
one or more communication ports 524 (including wireless communication ports). In
one embodiment, at least some of the user-interface features 540, 542 (e.g.
keyboard or keypad) may be separated so as to be in a different housing segment
from the one or more processors 520. A flex cable 525 may be used to interconnect
the separated input/output interfaces 542 from the processors 520 and/or other
components. However, in other embodiments, any of the internal components and
devices, including one of multiple processors, may be distributed between the two

housing segments.

[0041] Exterior portions of the display assembly 530 can form part of the device
housing. The one or more processors are capable of generating or detecting input
from soft-interface features that are provided with the display assembly 530. The
soft-user interface features may be provided as computer-generated features in
connection with operation of the display assembly 530, or alternatively, as fixed
features. As mentioned with prior embodiments and/or soft-user interface features

may operate with touch, contact or light sensors (e.g. capacitive sensors).

[0042] As described with prior embodiments, the processor 520 may execute
operations to monitor occurrence of events related to the computing device
performing data sharing operations or pairing. The sharing/pairing operations may be
performed using the inductive signal interface 522 and/or the local communication
port 524. Confirmation notifications may be generated from the processor and
presented to the user by way of the display assembly 530 and/or the user interface

features 540, 542.
10
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[0043] 1Itis contemplated for embodiments described herein to extend to
individual elements and concepts described herein, independently of other concepts,
ideas or systems, as well as for embodiments to include combinations of elements
recited anywhere in this application. Although illustrative embodiments of the
invention have been described in detail herein with reference to the accompanying
drawings, it is to be understood that the invention is not limited to those precise
embodiments. As such, many modifications and variations will be apparent to
practitioners skilled in this art. Accordingly, it is intended that the scope of the
invention be defined by the following claims and their equivalents. Furthermore, it is
contemplated that a particular feature described either individually or as part of an
embodiment can be combined with other individually described features, or parts of
other embodiments, even if the other features and embodiments make no mentioned
of the particular feature. Thus, the absence of describing combinations should not

preclude the inventor from claiming rights to such combinations.

11
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What is claimed is:

1. A method for operating a first computing device, the method comprising:

(a) detecting a signal generated from an inductive signal interface, the signal
being generated by the inductive signal interface being in operational proximity to an
inductive signal interface of the second computing device;

(b) generating a notification feedback that confirms an event related to the

first and second computing device inductively signaling one another.

2. The method of claim 1, wherein step (b) includes generating the notification
feedback to confirm the event corresponding to the first and second computing

devices being inductively coupled to exchange power and/or data.

3. The method of claim 1, wherein step (b) includes generating the notification
feedback to confirm the event corresponding to a coil of the inductive signal interface

of each of the first and second computing device being in sufficient alignment.

4. The method of claim 1, wherein generating the notification feedback includes

generating a visual feature.

5. The method of claim 1, wherein generating the notification feedback includes

generating a dynamic visual feature.

6. The method of claim 5, wherein the dynamic graphic feature includes a ripple or

wave.

7. The method of claim 1, wherein step (b) includes generating the notification
feedback to confirm the event corresponding to the first and second computing
devices exchanging data inductively in order to establish a local wireless radio-

frequency link.

8. The method of claim 1, wherein step (b) includes generating the notification
feedback to confirm the event corresponding to the first and second computing

devices (i) exchanging data inductively in order to establish a local wireless radio-

12
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frequency link, then (ii) communicating information to one another using the local

wireless radio-frequency link.

0. A computing device comprising:

an inductive signal interface;

an output mechanism;

one or more processors that are coupled to operate the inductive signal
interface and the output mechanism;

wherein the one or more processors are configured to:

detect a signal generated from the inductive signal interface as a result of the
inductive signal interface being in operational proximity to an inductive signal
interface of a second computing device;

a notification feedback that confirms an event related to the first and second

computing device being in operational proximity to inductively signal one another.

10. The computing device of claim 9, wherein the output mechanism includes a

speaker, and wherein the notification feedback includes an audible.

11. The computing device of claim 9, wherein the output mechanism includes a

display, and wherein the notification feedback includes a visual feature.

12. The computing device of claim 9, wherein the inductive signal interface
comprises one or more coils, and wherein the one or more processors are configured
to detect whether the one or more coils are sufficiently aligned to one or more coils of

the second computing device.

13. The computing device of claim 9, wherein the inductive signal interface
comprises one or more coils, and wherein the one or more processors are configured
to confirm the event corresponding to the coil of each inductive signal interface being

properly aligned for exchanging data.

14. The computing device of claim 9, further comprising a local wireless radio-
frequency communication port, and wherein the one or more processors are

configured to confirm the event corresponding to the first computing device

13
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exchanging data with the second computing device using the local wireless radio-
frequency communication port.

15. The computing device of claim 9, wherein the computing device is a mobile
computing device.

16. The computing device of claim 9, wherein the computing device is a tablet.

14
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